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(54) HISTORY INDICATOR FOR RADIATION DOSAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and accurately display dosage by including an active species 
generation organic compound for coloring an electron-donating organic compound by a radiation 
absorbent, a radiation excitation fluorescent agent, a coloring electron donor organic compound, and 
radiation. 

SOLUTION: A radiation absorbent includes such metal as barium and sulfate as a compound containing 
the metal. A radiation excitation fluorescent agent includes a burnt object indicated by CaW04 or the 
like. A coloring fluorescent electron donor organic compound includes triphenylmethanephthalides. The 
organic compound is normally colorless or pale and develops color by an active species such as 
Broensted acid. An active species generation organic compound is a carbon tetrabromide or the like 
with halogen group and generates an active species irreversibly when irradiated with radiation. In an 
indicator, an indicator composition with an active species generation organic compound for coloring the 
electron donor organic compound due to the radiation absorbent radiation excitation fluorescent agent, 
coloring electron donor organic compound, and a base sheet is irradiated with radiation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The radiation dose hysteresis indicator containing a radiation absorbent and/or a radiation 
excitation fluorescence agent, the electron donor organic compound of coloration nature, and the active 
species generation organic compound to which coloration of this electron donor organic compound is 
carried out with a radiation. 

[Claim 2] The amount hysteresis indicator of radiation irradiation according to claim 1 characterized by said 
absorption-of-radiation agent being at least one kind chosen from the compound containing the metal of 
barium, an yttrium, silver, tin, a hafnium, a tungsten, platinum, gold, lead, a bismuth, a zirconium, and a 
europium, and this metal. 

[Claim 3] The salt said radiation excitation fluorescence agent is indicated to be by CaW04, MgW04, and 
HfP207, ZnS:Ag, ZnCdS:Ag, CsLNa, CsLTl, BaS04:Eu2+, Gd202S:Tb3+, La202S:Tb3+, La202S:Tb3+, 
The amount hysteresis indicator of radiation irradiation according to claim 1 characterized by being at least 
one kind chosen from the baking object shown by Y202S:Tb3+, Y2SiOS:Ce, LaOBr:Tm3+, BaFCl:Eu2+, 
and BaFBr:Eu2+. 

[Claim 4] The amount hysteresis indicator of radiation irradiation according to claim 1 characterized by 
being at least one kind as which the electron donor organic compound of said coloration nature is chosen 
from triphenylmethane color phthalides, fluoran, phenothiazins, indolyl phthalides, leuco auramine, 
rhodamine lactams, rhodamine lactone, indoline, and thoria reel methane. 

[Claim 5] The amount hysteresis indicator of radiation irradiation according to claim 1 with which said 
active species generation organic compound is characterized by having the halogen radical. 
[Claim 6] The radiation dose hysteresis indicator sheet which comes to apply the indicator constituent which 
has a radiation absorbent and/or a radiation excitation fluorescence agent, the electron donor organic 
compound of coloration nature, and the active species generation organic compound to which coloration of 
this electron donor organic compound is carried out with a radiation on some base material sheets [ at least ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention irradiates a radiation at transfusion blood, a medical device, 

etc., it relates to the indicator which displays a dosage by change of a color. 

[0002] 

[Description of the Prior Art] Although radiation irradiation processing of an X-ray, a gamma ray, etc. is 
performed for sterilization of a medical device, it is carried out also to transfusion blood in recent years for 
onset prevention of graft versus host disease (TA-GVHD) by transfusion. The amount of radiation 
irradiation to transfusion blood is 1/100 or less [ of the radappertization of a medical supply ], and 15-50Gy 
(1,500-5,000 rads) is suitable for it. 

[0003] In order to investigate whether the radiation of an initial complement was irradiated by the irradiated 
object generally, it is carrying out by making the indicator containing the matter discolored irreversibly 
intermingled between irradiated objects, taking out after radiation irradiation, and checking the discoloration 
with a radiation. For example, the thing using admiration acidic dye and a polyvinyl chloride as an indicator 
for the radappertization of a medical supply is put in practical use. This indicator is not discolored by 50Gy 
or less which is the amount of radiation irradiation to transfusion blood, although it discolors when the 
amount of radiation irradiation is 5,000-25, OOOGy or more. 

[0004] As matter discolored by 1 5-50Gy radiation irradiation, the inorganic crystal which doped calcium to 
alkali halide, such as potassium chloride, is known. However, change of a color cannot check this crystal 
easily and modification in configurations other than a crystal and processing of a crystal are difficult for it. 
Moreover, the indicator using the polymerization reaction of the polyacethylene compound by the radiation 
is shown in JP,7-18924,B. However, since this polymerization reaction advances not only with a radiation 
but with heat, the discoloration of an indicator by the polymerization reaction is not clear [ a reaction ] the 
top which needs low-temperature management. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the conventional indicator of discoloration extent which 
checks by change of a color that the amount of radiation irradiation is suitable was inadequate in case 
radiation irradiation processing is performed to transfusion blood etc., there was a problem of taking. 
[0006] It was made in order that this invention might solve the aforementioned technical problem, and it 
aims at offering the indicator which displays the amount of radiation irradiation clearly simple and exactly. 
[0007] 

[Means for Solving the Problem] the amount hysteresis indicator of radiation irradiation of this invention 
made in order to attain the aforementioned purpose contains the absorption-of-radiation agent and (or) the 
radiation excitation fluorescence agent, the electron donor organic compound of coloration nature, and the 
active species generation organic compound to which coloration of the electron donor organic compound is 
carried out with a radiation. 

[0008] As for an absorption-of-radiation agent, it is desirable that it is at least one kind chosen from the 
metal of barium, an yttrium, silver, tin, a hafnium, a tungsten, platinum, gold, lead, a bismuth, a zirconium, 
and a europium and the compound containing this metal. As for the compound containing this metal, a 
sulfate, a hydrochloride, and a fluoric acid salt are specifically mentioned. 

[0009] The salt a radiation excitation fluorescence agent is indicated to be by CaW04, MgW04, and 
HfP207, ZnS:Ag, ZnCdS:Ag, CsLNa, CsI:Tl, BaSQ4:Eu2+, Gd202S:Tb3+, La2Q2S:Tb3+, La202S:Tb3+, 
It is desirable that it is at least one kind chosen from the baking object shown by Y202S:Tb3+, Y2SiOS:Ce, 
LaOBr:Tm3+, BaFCl:Eu2+, and BaFBr:Eu2-K ZnS:Ag which is a baking object uses zinc sulfide as a 
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principal component, and adds and calcinates the silver which is a heavy-metal activator. Other baking 
objects are obtained similarly. 

[0010] It is desirable that it is at least one kind as which the electron donor organic compound of coloration 
nature is chosen from triphenylmethane color phthalides, fluoran, phenothiazins, indolyl phthalides, leuco 
auramine, rhodamine lactams, rhodamine lactone, indoline, and thoria reel methane. 
[001 1] In an example, as triphenylmethane color phthalides, crystal violet lactone, As Malachite Green 
lactone and fluoran, 3-diethylamino benzo-alpha-fluoran, 3-diethylamino-7-chlorofluoran, 3-diethylamino- 
7-dibenzylamino fluoran, As 3, 6-dimethoxy fluoran, and phenothiazins, 3, 7-bisdimethyl amino-10-(4 ! - 
amino benzoyl) phenothiazin, As indolyl phthalides, 3 and 3-bis(l-ethyl-2-methylindole-3-IRU) phthalide, 3 
and 3-bis(l-n-butyl-2-methyl in dollar-3-IRU) phthalide, As leuco auramine, N-(2, 3-dichlorophenyl) leuco 
auramine, As N-phenyl auramine and rhodamine lactams, a rhodamine-beta-omicron-chloro amino lactam, 
As rhodamine lactone, as rhodamine-beta-lactone and indoline, 2-(phenyl iminoethane zylidene)-3 and 3 - 
dimethylindoline, As p-nitrobenzyl leuco methylene blue, benzoyl leuco methylene blue, and thoria reel 
methane, a bis(4-diethylamino-2-methylphenyl) phenylmethane and tris (4-diethylamino-2-methylphenyl) 
methane are mentioned. The electron donor organic compound of this coloration nature is usually 
colorlessness or light color, and has active species, i.e., the property colored in an operation of an electron 
acceptor, such as Broensted acid and Lewis acid. 

[0012] As for an active species generation organic compound, it is desirable to have the halogen radical. If a 
radiation is irradiated, active species produces an active species generation organic compound irreversibly, 
and specifically, carbon tetrabromide, the tribromoethanol, and tribromonethyl phenylsulfone are 
mentioned. 

[0013] the amount hysteresis indicator sheet of radiation irradiation has applied to some base material sheets 
[ at least ] the indicator constituent which has an absorption-of-radiation agent and (or) a radiation excitation 
fluorescence agent, the electron donor organic compound of coloration nature, and the active species 
generation organic compound to which coloration of the electron donor organic compound is carried out 
with a radiation. As for a base material sheet, it is desirable that they are paper or a product made of resin. 
[0014] In case radiation treatment is carried out, the amount hysteresis indicator of radiation irradiation is 
placed near the irradiated object, and if predetermined quantity of radiation is irradiated, it will be 
discolored. 

[0015] Since it discolors depending on the amount of radiation irradiation, the amount hysteresis indicator of 
radiation irradiation displays a different hue according to radiation irradiation hysteresis. The predetermined 
hue which the indicator showed shows that the irradiated object has irradiated the early dose. At this time, it 
is desirable to attach the standard color which shows a predetermined dose to an indicator. 
[0016] It is imagined to be what is depended on the following mechanisms that this indicator discolors with 
a radiation. If a radiation is irradiated by the indicator, the absorption-of-radiation agents in an indicator will 
be absorbed and scattered about in a radiation, and will cause the phenomenon of the electron pair 
production which emitted the photoelectric effect, the Compton effect, and an electron. Or while a radiation 
excitation fluorescence agent absorbs a radiation and causes the same phenomenon as a radiation absorbent, 
fluorescence phosphorescence luminescence is caused. The generation reaction of the active species from an 
active species generation organic compound is promoted by these phenomena. Since active species has 
electronic receptiveness, the charge transfer of the electron donor organic compound of the intermingled 
coloration nature is induced. Then, since the electron density changes, coloration of the electron donor 
compound is carried out, and thereby, an indicator discolors it. 

[0017] Even when the small dose of 15Gy is irradiated at this indicator, in order that an absorption-of- 
radiation agent and a radiation excitation fluorescence agent may promote generation of active species, an 
indicator discolors. This indicator can display the wide range dose of 15Gy - 25,000Gy. 
[0018] In addition, accommodation of the hue after discoloration, the shade of a color, and a discoloration 
rate is possible by adjusting the class and compounding ratio of the above-mentioned matter which compose 
an indicator according to the dosage dose which should manage an irradiated object. 
[0019] 

[Example] The example of the amount hysteresis indicator of radiation irradiation of this invention is 
explained to a detail. A radiation dose hysteresis indicator sheet is obtained by applying to an ink vehicle on 
the front face of the base material sheet made from plastics, after adding stirring a radiation absorbent, the 
electron donor organic compound of coloration nature, and an active species generation organic compound 
and mixing to homogeneity. This indicator sheet is stuck on an irradiated object, and an X-ray is irradiated. 
An indicator sheet is taken out when an exposure is completed. When the indicator sheet shows the 
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predetermined hue, it can be checked that expected X dosage has been irradiated. 
[0020] Below, the example which made the amount hysteresis indicator of radiation irradiation of this 
invention as an experiment is explained. Examples 1-20 show the example which made the amount 
hysteresis indicator sheet of radiation irradiation which applies this invention as an experiment. The 
examples 1 -4 of a comparison show the example which made the indicator sheet besides application of this 
invention as an experiment. 

[0021] The purga script red I-6B(Ciba Specialty Chemicals make) 10 weight section which are indolyl 
phthalides as an electron donor organic compound of coloration nature, (Example 1) As a radiation 
activator, as the carbon tetrabromide 1 0 weight section and an absorption-of-radiation agent The barium- 
sulfate 10 weight section, The ink vehicle (PAS-800 ink medium: Product made from 10 ******) 100 
weight section was mixed as a medium, it considered as ink, this was applied to the base material sheet 
made from a polyethylene film, and the indicator sheet was obtained. 

[0022] (Examples 2-6) The indicator sheet was obtained like the example 1 except having changed purga 
script red I-6B into the electron donor organic compound of coloration nature given in Table 1 . 
[0023] (Examples 7 and 8) The indicator sheet was obtained like the example 1 except having changed 
carbon tetrabromide into the active species generation organic compound given in Table 1. 
[0024] (Examples 9-19) The indicator sheet was obtained like the example 1 except having changed the 
barium sulfate into a radiation absorbent or a radiation excitation fluorescence agent given in Table 1 . 
[0025] (Example 20) The indicator sheet was obtained like the example 1 except having changed the amount 
of purga script red I-6B and carbon tetrabromide into the amount given in Table 1 . 

[0026] (Example 1 of a comparison) The indicator sheet was obtained like the example 1 except having not 
mixed purga script red I-6B. 

[0027] (Example 2 of a comparison) The indicator sheet was obtained like the example 1 except having not 
mixed carbon tetrabromide. 

[0028] (Example 3 of a comparison) The indicator sheet was obtained like the example 1 except having not 
mixed a barium sulfate. 

[0029] (Example 4 of a comparison) The indicator sheet was obtained like the example 1 except having 
changed the amount of purga script red I-6B and carbon tetrabromide into the amount given in Table 1, and 
having not mixed a barium sulfate. 

[0030] On the indicator sheet of examples 1-19 and the examples 1-3 of a comparison, after irradiating a 

15Gy X-ray by X-ray irradiation equipment MBR-1520A-2 (Hitachi Medical [ Corp. ] Corp. make), change 

of the color tone of an indicator sheet was observed by viewing. The 5000Gy X-ray was irradiated with this 

equipment at the indicator sheet of an example 20 and the example 4 of a comparison. 

[003 1 ] The result of examples 1 -20 is shown in Table 1 , and the result of the examples 1 -4 of a comparison 

is shown in Table 2. 

[0032] 

[Table 1] 
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[Table 2] 
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[0034] Consequently, although change of the color tone which can check clearly the indicator sheet of the 
examples 1-19 which apply this invention by viewing appeared when the exposure dose of 15Gy was 
irradiated, as for the indicator sheet of the examples 1-3 of a comparison besides application of this 
invention, a color tone did not change. 

[0035] Moreover, although change of the color tone which can check clearly the indicator sheet of the 
example 20 which applies this invention by viewing appeared when the exposure dose of lOOOGy was 
irradiated, as for the indicator sheet of the example 4 of a comparison besides application of this invention, a 
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color tone did not change. 

[0036] In addition, you may add to a solvent, resin, or a coagulant, and the mixture of the radiation 
absorbent obtained in the examples 1-20, a radiation excitation fluorescence agent, an electron donor 
organic compound, and an active species generation organic compound may be directly applied or printed in 
an irradiated object. You may enclose with resin, a glass container with a lid, or the sealed tube. 
[0037] 

[Effect of the Invention] As mentioned above, as explained to the detail, it discolors clearly by radiation 
irradiation, and since the color difference before and behind discoloration is large, the amount hysteresis 
indicator of radiation irradiation of this invention of this invention can judge the amount of radiation 
irradiation simple and exactly by viewing. Furthermore, this indicator can display a wide range dose. A 
radiation control person can check that the exposure has been suitable by using an indicator in the case of 
radiation irradiation processing of transfusion blood and a medical supply. Workability of an indicator is 
good. 

[Translation done.] 
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